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(54) HIGH-PRESSURE DISCHARGE Lj\MP LIGHTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To start a high-pressure discharge 
lamp, without using an igniter. 

SOLUTION: A series circuit of two switching elements Q1 and Q2 
and a series circuit of two capacitors CE1 and CE2 are respectively 
connected between the output ends of a boosting chopper circuit 
11. A load circuit 10, including a resonant circuit comprising an 
inductor L1 and a capacitor C1 and a high- pressure discharge lamp 
DL is connected between the connection point of the switching 
elements Q1 and Q2 and the connection point of the capacitors 
CE1 and CE2. A series circuit of a capacitor CE3 and a switching 
element Q4 is connected, in parallel with the capacitor CE2. A 
control circuit 13 alternately turns on and off the switching 
elements Q1 and Q2, with an equal on-period in the vicinity of the 
resonant frequency of the resonant circuit. In a non-lighting period 
of the high-pressure discharge lamp DU the switching element Q4 
is turned on, so that the resonant voltage applied to the high- 
pressure discharge lamp DL is superimposed on a D.C. voltage. 
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(57) [n»] 

[But] ^^**m*r£*ffitt«tf«»ifrr3. 

ES&h 2<lcDr»>T r >^CE 1 , CE 2 (DURESS 

CEl, CE 2coS3K^i:©PJtc. ^fV^^Ll^J: 
tF3>r r >itC 1 *&fca#fi®ttfc*EEtt«<TD L h 
4*trftSlHlHl 0*sStt?nSo ^>f>tCEli: 
(ii3>x>1tCE 3 y^>^?Q4i:Ol?!)lB] 

ttRfifiET. ^^V^TQl, Q2 4«U^*> 
*TDLtWttI1-*iai«E*Il««EK:«»"J"*. 
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[»*« 2 ] fi««S©BMB£&»<*tLfcSI! 1 *5<fc 

<Dmmmizm^rttzmi^xum2(D^>^>^'(Dm 

MIbIB^SR 1 is &T*m 2 (D* J v T > rm^nfflftjik £ 
m 1 &«£tfff§ 2 ©3 >^>1t©g^£*:£>B£Jf A 2 tl 
S£ 3 (3D 3 > 7 s > it CDPOag ^ £ B5E»**7#JK« * tltz ft 

SfEBii* 'i>fc< i:*ifi5ma«fl'©*^*Tfflia^» i © 

-f >*"^> * tm 3 (7)3 >7 ? >1tfc©ftfiHi&»fitiaT-» 
1 ft J: VJB 2 con >^>^©jflgfl*mEE*llfc e>i*£^¥ 

So 

[«*8 3] OTB=F¥«*HW. fgl<D3>f >+fh 
m2<Dzi>7>Vt:(D-%(Dmm&K*&lzTZZ£t: 

H 2 tf)3 V^V-y-fcCD— *©PWB«E*t3EaEttm«T 

t^Cii^^n §1**1 1 £ fcfc*8#JH 2 sB«(£>^ 

[11*115] gyffiSUWIslB^x *lis«J:t) f S2©7>f 
■yfV^I^-STS^ts fglcD3>^>if h§12 

[11**16] HuEMfBlElKa^ ^lftJ:U*^2 0X-r 

y^>y#^©*>»iB*«b<rs<fc5 icsjwrsc 
t *&mttz>m&m 1 L§f*gi 4 ©^ma* 1 a 

3>7 J >iti:©iSyyislBTS>oTs |liJW!82OT 



[11*318] ffiE^aj^Stf. ffiffBifSEE »«*7 ® * 
£J7J8P^£#>£&£§I3<2;^ ^^>^^hffitrth 
©ilWlHlBT-fer?T. Sl*iU«2CD3>T>*©- 

*jr 6 ©1 vrna* 1 3BicsBK©!a5flEa«fl'ja*7fiBo 

b5E=F¥«*K*^ ffiEiSEE»«:7©# 
jStfTBBfcSB l©3>^>1thfg2©3>^>^*:©- 
ISfrh SfEffilflPIslBOBB i: * SttS-T 5 d fc: S: 

wat-r sb*jk 1 fci^ l§i*ii 6 ©i^-rn^ 1 *ice 

[11**1 1 0 ] mttW&^&&* «iES5EE»m«"© 
#jA*Tfflfl<c£ l ©3 >^>ithS 2 ©3 >f>^h© 

C ££^ahT£ 11**1 1 #VM/Ii*Ji 6©^-r*X*> 1 
JHt:E«©KEEam*lA*IK«o 
[11*311 1) HfjESSEB* 5 * SI ft £1**2©;* 

omffi.&t(D®izmA2titzm 2 ©>r ztmsco 

ttBfciiuE*EEiMt*7fcJB 1 ©^ fc**tril*l 

I1*J1 1 0(DU?tifr 1 StE*flDS5BEft«>T^*T* 
Mo 

[««©»»«*■»«] 
[0 0 0 1] 

[0 0 0 2] 

[«t*oa*] -irk* attwcDWRBWftificfflv^sss 
mag© j: o u m m.n.m b t * «s i: l t kb st^ * m 

^O^JB&tiTt^o D C-ACaaftEBP Sii. H^l 
««BT©B«J«EE*RBEUfciI««BES:a*rs»£E 
fay;«Blt »EE^3^^^ISlBl©a*«!Bfc:» 
fi*n5¥»3>f>1fCE10^ ^?#3>x>1tC 
E 1 0 4««fcUTSE*«ff*ai*t* SffittKife[s]B2 

[0 0 0 3] BEfa^^BBllt MOSFET^^ 
J&SX-f yr^trm^Q 1 0 h-f>^*L 1 O^cDil 

0©IEffii:©Blc:»A$tU HffimSB T©ggC7 ^ 
— KSftUSLfcy-f*— KD 1 0©AV-K*s^ 
>y^^Q 1 0 t-f L 1 0 fc®«fftj££gMft$ 

fiT^^>o 3>r>itCE 1 oogfiiJiiS 
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^jr^q 1 0ii»Jffl@B3fc:J: t)tfc«flDjav^?fia (« 
+ kHzW±) "C^-f v^-v^Stu m&O&oVL^-i 
v^^Vm^Q 1 0©*>JBB£'f >^**L 1 04S 
LT¥r#=>>^>1f C E 1 0^3tiU X^fyf>^f 
?Q 1 0(D^>WP^tC^ >**£*L 1 OCIgUcx^ 

;i/^f^s y^v^is^Q i o©^7fl8H^^^- 

HD10 *iS5gHT¥«^ >^>^ C E 1 0 tttdit 

ZtlzX^T, Wm^>y">^CE 1 OCDPSflBWE*©] 
in:^T^o t>-6*^ ¥»3>?>»CE1 
0*««fcr*8ittSIEiaK2©agrttj»lc:cJ:oT*)¥ 

«3r>^>^CE 1 0©SWHi«Ett*fbU 

[00 0 4] -75. aftSSfcESS 2 ii. ^JvetiMO S 
FET^^^54i©7^ y^V^Sfc^Q 1 1~Q 1 4 

A4«J5£-rs2ffl-f^©^-f -yf>^*?Q 1 1 , Ql 

S3>f>tcE i otaewftutsnTry y^EB© 

A4«J5fc-r2>2(B©;W ^fV^Q 1 1 , Ql 20 

1?Q13, Ql 4©«M^fc#* «ttK«aB2©Ui 

HSflKOSB^lBUcSti*. ^^'Vf >^*?Q1 1- 
Q14i£s WJ«H§1B3 t:«J:»)it«Wffit^JB*» 
i&SHz) T'^>^7^fis *-f 7f >y^Ql 1, 

q i 4&m&£*>izt£2>mrs£x^ i 

2, Q 1 S^HKfJC^Vto&SfflHfc^StcSfel^Sct 
yf>^*fQ ll-Qi 4#**f y^>^ 
£*x*C*:l.:J;oT. «S«(3DigBlc)§JBiStt©Ss*« 
E4epjjnT£o -yf-v^K^Q n-Qi 4©x-T 

[0 0 0 5] -fW^SlKIGd J£fr££$E(H]g§ 2 <E> 
iltt«TD LCO-^^^flt: 2 &«Sn 2 
4Ji h7>^PT^{Sx. ZtD/WXb? 
>7PTC0 1«iIn 1 £^;i/*«ff#6£lllBPG**> 

h7>7PT®2ftign2 tJ4«E^^«t*SES# 
S«t-5^«jsE?ttTi/^So /<;i/^«E«SElBPG{^ 

[0 0 0 6] ±i$ Lfc«0SEMi:TMgf T'it 
«S#KA£*iS i:»J8HlHJB3 «c<t D 
Q 1 0^>^7?nt¥»3>T>tCE 1 0GDi3SS£ 



»^sfffl©IHIBT•©«*^B^^*sK^:^i:tt<s ¥ 
»3>?>itcE i o©wi«EttitK«nB<aD. » 

r>f ce i ocom^mmtm&mMBTom^mmiz 

ffii^E 

[0 0 0 7] -7?x «««A£J:oTSi«Kfb[HlB2© 
yf^STQ 11-Q1 4^>*7Sti5i:J: 
&lc^ ^^-r*0BIG*ei&£*i*iP*>x E12£ 
^-f ffitSEK[I]B2*>&m*£ft*£#«E£ 
-f ^0BI G^^»4-rsS5«ff^^^Vp*B 
»bfc«E#»«*TD L^£)EPSomEV 1 a.\ZU2> 0 ± 
Mistz&o £»«*7 D L tfj&ttr # jftflfflBI £ 
« N ^j#U>5r>1fCE i o©ili««Ettlt«ttfii<. 

x v p tfii $ nfc«E * s ia«fl'D l iz mu $ tiz ^ 

DLtfjSUTUTjiWa'MBBItSSfcs spW^V^VIfCE 
1 0k:M-r^M^r^^<^oT¥rt^>7 r >itCE 1 

*Ef-3 y^0Bl J ^attEl£iaB2tt»««TDL*gc 

[0008] ±iatbfc«e**s&Tf±. >fm?isiKi 

G4«l;iT&tK -fm^@ISIGI^;Mf7>7 
PTfc£4(B*£fc©T&Sfr*>x fflBj&ft#Jt«to£' 

[0 0 0 9] HI lld^LfcSBSfiR^^tSJiiEcDBa 
I*«f«1"Sfc«>l:s HI 1 3 tip-riHlBWjftA 8 ****! 
TMSo CCDHBTtiU Hll 1 fciSLfcEIBfc:i5W-*R 
E^a-y^EBUcfWr. il«««B TOdi*«ff 4 
^Et^fEfay^Wl 14ffitvt*5tK 

Bl 2£A*£*V5>o 
[0 0 10] ME^ay^EBl 1 tes -f>f^^L4 
kM0SFETA»e>^4^-f 7f>^Q3 £<Dig?!l 
ElB*i«««J>BT(OiBi|IIIBlcS«U ^>^^^L4 
tx* "^>^S?Q3 fcOSaj&fcT^ — K*S*b 
fcy-f^-KD 14iiUT-f WWiBl 2£di;ti4 

m^Q 3 0^ >mmiz<>( l 4 tx^;^4fi« 

C03i^;u^r^ct^T^^ ^^>^3R-fQ 30^7 

ffir^tc^ L4<Dm$&\zmm2ti2>m.BL£m.m.m 

SBT©il5gSEhCDfiDSSE4. ^— h* D 1 4ii 
UT-f W*— *EB1 2 {cEPSD"rSct-5^«JS;UT$> 
Uc^T, -f>^0B12ttt««IBT 
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[001 1 ] -i >J*—9 SB 1 2 3 «y 

1, Q2©iiyiJ|5IKi:x 2<B©:3>7 !r >1tCE 1 , CE 
2CDil^J(n3?ghs 2<lCDfi$tRd 1 , Rd 2©H^JIh1S& 
*-£tl-eftJS»U 3>f>1fCEl, C E 2 ©gffijR 
fcSJSRdl, Rd2©g«;Sfctt*«tcfiSSU ^> 
T>tCEl, CE2©S«Ak7>fyf>^?Q 
1, Q2eZ)S«jafc©Ht»«fl'DL4:$4jaSiaHl 
OSgRDtldcStfSo 3>^>tfCEl, CE2 
ttH«*©t>©i«»E*i'U ffiRRdl, Rd2ter:> 
^VtfCEl, CE2©j»«ffltIffll^tlSo 
[0 0 12] il^ESSl OttftfifflO^V^VIf 

C 1 ^>^*L 1 tCDm&m&t. I&MX] D L k CD 
SMEBrt^^VIJ-C 1 KlM^JStS^tiSftlSR 1 h 
frbUZo £tzs »«*7DL£«tft5««I 1 a«i«« 

DLCEPKMtEV 1 at±j&m*7D L©«lEh 

[0 0 13] *-f -^>y*?Q 1 , Q 2tt*JWElBl 

>B$£te^>^>itCE ltDWSffcfflVvt^SrEBl 0 

4C[)S^^-rJt-5i3 > 7^«yf>^Ql, Q2 
tt*7JBBM«iH — i£WH z ©ItRWffi^JSSSSTj* *3 

ttt^-f y^V^JR^tfttttftatlr^ttft ffl+kHz 
-f7f>^ns (HI 4 (a) (b) #R0 o CO<t 
»«ffDL£EPJD£*l3«EEV 1 aliBl 4 (c)tf>£ 

(d) (DJi^izMm^vr^^tsztizta^o 
»«*TDL^©UJ*«±^-r ^^vyiK^Q 1, Q2 

[0014] i: C HI 1 3 0»T WU Stff 

D L ®%BSu®!BB<Z) J: 9 ££&m*7D L #?8*7 UT t> £ 
#^MTWIBfc:tt> -fWWIslBl 2(02M(D^^ yJ- 
>* r *-fQl, Q2*fc*fc:SE^?fiT-^-f 
* £ i: lc £ »««TDLtiJSiftfflOSG«ff*BPJDr«) 

^>*##Wfc*St>JHBfc:*4s Ell 4 gvr 



#>tf7TS«fc?fcSJ®ls]B 1 3£<fc b*-f vT>#tf 

7>#m*Q2Ji*)bm<tzzvm£. x<4v*>?m 

^Q2©^>M^^ v?->^»?Q let ?>*fi<ft 
SttJBk*tt«Wfc^««R (S+-Sl§H2) t-£S 

LlCEP&O^ix&mEEV 1 a(i. 014 (c) 
^>WIlMJ9®^>f 7^>^?Q 1 , Q2(DM 

©*>WB#*^fc*ffi«!lfc«5) o z.(DXo\z^ y 
f >^I?Q1, Q2©ri-f'( £^W^>^k: 

ioTx S«»DL£8Jftrr*«ffVla4iai 4 

(c) \zm&T'tt±5te&&+zfflz&m.jE£Tzz. 

^ il4 (d) ©«fcd£»«*7DLfc:fettl8SI 1 a 14 

[0 0 15] H£5(h]S§1 0*4. -f >*'^*L 1 h 

n >^>itC 1 kfr&tt3ft«EB&*A/t^S*>e>x 

>^Q1, Q2CDX-Y v^>7<DmWLWL* 
K«BB©ftlB««Rf*iEK:«B6-ra ks ^10D 

Ds ±^bfc^-f y^V^MS^Q 1 , 0 2 0)7^—7^ 

»fi@B©*t»^fflfc:«l: 6^bSM«BE*«»Ufc«ffi 
*i*«*TDLfc:93lJP-rsCi:lC^oT. j»m*TDL*JS 

a© < to^'i'^f>^Ql, Q2*ffiJHSrca-7 
tU 7^f7f>^?Ql, Q2M7if|l:M^ 

6o 

[0 0 16] 

[SSW^lBftbi^krsWJB] ±i$b^J:^^ SI 
3 EBWfiKT-tix >T^-f ^SSSIG^ffll^ac 
i: 3& < ifcm*7D L^Binc^Tt^^ /hSSflsiP 

[0 0 17] t^fe%s 01 3^lfc@lBt'liA- 7 
3>r>fCEl, CE 2 4««fcLTiMt-rs^?>, 

^m*7D Loss»iiu©aBiatc*5t^^-f ^f>y»?Q 

1, Q2©fa-T-f ^WT^^^iiaoTM^t 
S5EJB««£E(i. Pffi^a^^lDBl 1 6Ddi*«BE©(i 
f£2^CD lCDmE^bT^-f v^lstrm^Q 1 , Q2 
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V>y=3- -"r 4 ©^£j& bfc«E©S t> t bT#g££lTC 
l^C^'^c ^*tK gEE^a^IDBl 1©&* 

mE«*§<±f^^*ckft <^f&ffimE©mEM£ 
?qi, Q2o^->»ipa©ii**§<-rsci:^asL 

^hM5o ^©-ST% ^^fy^V^Ql, Q2 
^ ti^llEcDMl^Sl^^^S^/i) 5 ^ < <3 J: 

[0 0 18] o£*K ^HB©JMfffB*«*bT* 
«*7DL£ft«E*fflifflb«fc?fcr*i«x 7-fyf>y 
I^Ql, Q2©*>«Bl4«*«*bW«i«Kb 

?Q1, Q2©^>fflH©^**:t<rs«i-5A s aSb 

T-feSkt^SaffliftbT^So ^§»1E 
*»Sfc«>©lt««Ea«'*««"rs^i:i:. *S»©fc 

5^bfel£IB«J5ET-^±libl^^:v^^p f ^l»3&sfcSo ^©*§ 

SSI l©ffi;bmE£i^< -r*^k#53R£*u =i;*h© 
[0 0 19] *«Wtt±I»ftfcfc#T**ftfc*G>T? 
b&#6*WEE»««I*Sei6"rsot:*&B«ta* 

[0 0 2 0] 

BB©BBB£filK3*ifeB l*5<fc 1^)8 2 ©^-f 

fc^l^ e t^2(D3>T : >1t©il^J[E]S§i:s SlO-f 
>*'^ * fc)B 3 ©3 >^>lt k©itWia»4sJB 1 *5J: V 
JB 2 ©*-f v f* > rmTco&Wt&t 9 l^Xlfm2(DZ2 

yr^cDtsm&towzmxztim 3 ©^ >^>it© 

sb»Ett«W©*j^«Bk:JRl*5«tu c »2 0^-f 
& i§E j»m*7 © # jSUCTB BtJSl*5«tV*2©=i>^> 

[0 0 2 1 ] B#JB2©»B*4. B«m«©i««IBt:« 
ttStlfcB 1 *5«tlf« 2 ©*-f y9->?m i P<Dm.¥*m$8 
t. S98BiB««a©B*BtS«$ixfcSBl*5«J:V»2 
©3 >7 r >1f <Z>iS7yis)B2i. JB !©-< >y^*kfg3© 
^>^>1tk©iI?'J0S§#!it 1 *5£tfB2©;W 

#m?(Dmffi&£m i&^um 200 js 

i:©H£» A£*t£3©:a>^>1t©ffi*B£i6EjKfl: 



jStfTSBBfcS 1©^ h^3cDi3>7 f >it^©^ 
fi«*RM5ET* l*J«kUB2©;i-f v^-V^B^SX 

©ffjfitfTBfllcB 1 & £tfffl 2 ©^ >T>t©iS12 

[0022] «*K3©$g«ii4. m&m i£tzitm&m 

2©»Bt*MT^ busB^FS^K* 5 * Il©^>r> 
It k§5 2 ©^ >^>tf fc©— ;&©iS538«EE**£-rs 

[0 0 2 3] il*Ji4©«BJ§l4. H*JSl*fct4ii*« 
2©SP££:felvt. fflsB^^W^S**, ^ 1 cdzj>^> 
Itkffi 2 CD3 k©— ^CD^mE* mi SEiSEK 

«*TO?^^»B«c*»&KB©eia^ffoT*!Bt:if 
*£-££&©T-&£o 

[0 0 2 4] M#II5©#SBJ3WU «*JilfcUb!i#JB 
4(D«raiC*5l^-Ts BuESJfflElS&a 5 , Il^iZ>'I2© 
7>fyf>^*?fl!)-StfeoTs S§ 1 ©a V^V^h 
§1 2 ©:n >^>1tk©a ^ISlE^i^l^io hsOIB^ 

[ 0 0 2 5] IM&m 6 omwi*. B#JSBlfc^bB;9«H 
4(D$£W^te^X. BgBfHffllllBtf* SIl^JiU^© 
* -f ^ > ym?<D* >»Bt»t<«J:5 T 

[0 0 2 6] BS&R 7 ©#gBJ§(£ N 1 ftu UB*9I 

6©$MJSfc:*5MT* misE^^^fS^x s553fiiEift«*J 
©#jS*TH1B £ * > £ ft £ £ 3 © ^ << y 3- > y B-? t m 
4CD3>7 ? >1thcDiS^J[H]SS"e$)oT. ^l^^U'^2 

[0 0 2 7] B^9l8£D«n». li^l^^LII^IM 
6CD«B^lc*5lr^Tx ffitttW-'&^mtfi. mtZM^mXJ 

J/LhCDil^JlllSST-feoT. Sl*5«J:V*2(Z)i3>7 f >-y- 

[0 0 2 8] B*3S-9©»W«i. B#3U*ltUbB3RJ« 
6©«Wt:*5t^. SusS ; f¥«^l6* s > luIBi^E^m^T 
©#jS«TBB«c JB 1 >^>^h^ 2 ©3 >7 f >it i: 

[0 0 2 9] »*JB 1 0 (D^B^t4 x g|^jR 1 bWSc 
«I©#jft*TWBK:J|S 1 ©^ >T>1?£m 2 (D^ >^>it 

[0 0 3 0] M*JB1 l©^B^i4s If^l^^LIS^ 

2 ©^>f yf>^?©S»^.fcS 1 *5 2 <DZ2 > 
x>1t©a«iSi:©Bfc:»xarixfcB 2 ©^f ^ k 
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[0 0 3 1] 

iftwomm&mm (» i *mmmm 

T3>T>*CEi, CE2©it^J@K©o*>©ffi«fi[ 

[003 2]^ ^>^^Q4tiMOSFETfr*> 
ffflfflPBBl 3£J:oT*>*7#fH»;*ns. #J 
SU3B 1 3ttv ;»m*7D L0M^FIt:lt *-f 
^?Q1, Q2©— #ro*;fr:7£*rsSlB*f&ra«L 

8e*«J«-ett^-f yf>^*?Q 1 , Q2(D*>»SPe8* 

«0E«TttH^-r ^^>^* : FQ 1 , Q2£iSJH?rt'2: 

t^-t^5 0%) £fcSJ;5k:SJ»ibTU£o 
tc. Mm*7D LO*MPJl:x^ ^^>^^Q 1 , 

P^ W 5SJfflHi«e*«fi£ i: |53^T ft £ t!p N £tfT88 P^ 

[0033] &kmm\z#vzmw\±'<£&mi&£mmx' 

ft S ^ £ ; *^«IflHIB £ *5 W & "3 WC WTtKW 

3>r>*CE 2U*3>f>1tCE 3#3£ 
WS**ti5di:k:«;S 0 ^>f>tCE 1 h^>T> 
*CE 2 £fct§SiM£«*b^fr*>, n>5 :: >itCE3 

1, CE 2*©»ttjS©*flHdU ^-fyf>^Q4$ 
££cfcoT. 7-f^>^«?Ql, Q2(DtT>^P^^ 

2 CD^>ffiPa^fet^TjSSS*TD L (CEPfiD^tl^mflE 

ItC 1 k*6tt«JWEIBO*«fffflt:±'oT*li«* 
fi«E£* 3>^>1tCE3£ttiJDbfc;:h£cfcoT£ 

mff * w m t a z t # ojtgtc & ^ c 

[0 0 3 4] ±S£bfciM¥©*a*iS0B*ia2k:^-r o 
»«*TDLCD*iS*TWHt3tt, SI 2 (a) (b) fcg^r 
^^f>^Ql, Q2ttltiKWiSv^ifi 



S (R+kHzHl) T-;d->J8B#l : l\Zt£Z>£o\Z 

02 (c) <D&olZ*>\zUtitlT^2> 0 l^oTs 
^>f f >itCE 10W««EVCE lttH2 (d) 
9 «C^*TfflPa«tt) 3>7 J >*CE 2©5S«B 

iEVCE2lil2 (e) ©«t -5 t^TWPaJ: !>*ffi;< 

VCl (COSff(iiSS*TDL^EpS0*r^BEVl al: 
JtfWLTt^S) fi> 02 (f ) cOctotcis 3>^>itC 
E 10I««KVCE 1 h^V^VitCE 2(D1$1E 
V C E 2 fc©SICD 2#CD 1 tCfflS-TSifi«[«£E**ttC: 

5ft»tt-f >#^* L 1 h^>^>1tC 1 
©#jft*TWIBt:*5l^TttH2 (g) CDJ:-5t»«*TDL 
[0 0 3 5] f&J^ESS 1 3T*«ix »«TDLCatl5« 

Q 2 ^I+-SIHz ©tt*WffiUJB«flre«l 5« b* 
7£b> ^O^-f yf>^*?Q 1 , 

T*&«pafcft:s**«irT^*>£-r3. £fcs 

Pat*l^T»S*TDLlCBPitJP$tLS«fEVl a&cfcOTft 

S^FQl, Q2CD*>«BPJI*WJai-rSCi:T?, &m*7D 

^frfe-r.^s «««X*fe-*MI!B*tt««IDLflD#j* 
*T«B B <fr «c f <^ o lz * <>( ^ X' m m b T 6 J: l ^ o 
[0 0 3 6] W±KfflbfcJ:-5^ »«*7DL©^*T 

3gL<-r2>&oiz#mist£ftt>*>s mmmEE-iz^mmEE 

2©^>^P^^^b< bTVS^^^^ -f>^^Lli: 
liSSW^^l^Ql, Q2^^^7f>^l 
Efa^Wl lCDtti^mE^i:b®6>}fi< bTi^fffi^ 

ID 1 3 tSbfcflt3fc«lJ5ai:B«T*S- 
[0 0 3 7] (* 2 *SOIBE»tt. HI 3 
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1 3tSLfctjt*«J5Et*5W«>atSRd 1, Rd2<9il 
WSH©9%fi«(uiBia)ain;Rd2fc:. SiSRuh^^f 
*y ^ > Q 4 (D m&M&i* *> ft Z> =f ¥® * 36 

[0 0 3 8] *^J6JBffl©«fiET«. !B 1 ©HD6<Z>Jfc!B 
^titc, SJaPEBl 3T(4-X-f ^^>^3» : FQ4 4tt 
m*TD LOffjjMJfflBt^Vt: Uft«*TD LOjMTJHB 

fflBlctts B^yf^WQl, Q20*»BB* 

— ?-f * 5 0 ct-5lc9]®*rSo 
[0 0 3 9] *jft«TM«t*5l^TX-r yf>^*?Q4 
t^>ICt5^ =»>^>1f CE2ttt«»tRu^a6W 

>KE1, CE 2©i^««E#l£l£*b<ft**© 
CDs ^jSWMIBJCiiJ^Tais^^VlfCE 1 , CE2T- 

(isa^nsx^^^s^t,, 3>f>tcEi 

E 2©iS«l«flE* s »^K:fiT-r5o SR l ©*JSo»«"e 
itcE i©i^i«a:Ei:3>f f >-y-cE 2©i05iiSSEfc© 

■y-CEl, C E 2 0«*lEO« < 4ixlt ^> 
^>1tC l(DiB«!«£E<OlB*)^*:* C<BfflDJS 
#£-f >y** L 1 h3>r>fC 1 hc7)±tM^ffl^J: 
^SllEMl^na C t lc J: oT»«*TD L iCi^m 
E£EMQU ttttTD L*J&ftt 5 C J: ^ 

So 

[0040] ±aEbfciM^©«ffl*«»*ia4k:«-r. 

««ffDLO*jSlfflHBk:tt, H4 (a) (b) (c^iT 
ct-5tc. ^«vf>^Ql, Q2fitt«WSiv^ifi 
ft (R+kHz»±) t?*>WB#l : l£ft££-5£ 
3S5t*>*7*ix5o Sfc. ;W^>^f^Q4(4 
04 (c) ®cfcd£:*>£«fc*iT^£o Lfc^oT, 
□ >r >f C E 1 V C E 1 lii 4 (d) CD£ 

dt*^fc:±»bT*l*TWBA 3>5r> 
tfCE 2c7)fligmEVCE 2(404 (e) ©J:-5K:«* 

f^igmffVC 1 (c£ U£*Jg«EU4* 04 (f) ©<t 
olz, D>f>1tCE lOMtEVCE 1 fc3>T> 
ItCE 2CDH^mEVCE 2 i:©^©2»© 1 t^l^f 

sao^st***^ &m*TD LtcismE^EPSG^ns. 
m*7 d l 4 * *t r - * mm\z wu * * « 3 1 #t- 



L(0*jft«TfflB«C*t^ttH4 (g) CDcfc?lC2&m*7D 
Lfcl4«StI la(4gtfU*^o ttSoBffttS 1 
©»»i:B»t:aD. iStfJ»!Bfc:»fTbfc«tt»««TD 

[0 0 4 1] #±BM!UfcJ:3fc:. »«*7DL©ffA*T 
«Bl:i3V>t^'f y^-V^JR^Q 1 , Q 2*<Z>;r>8BBS: 
*b<r*£?£*J»)bft#*>*K »m*TDLk:Ep;fjQ2 
ft*ft««E£ffl»)4£b2i*a*>e>* Mm*TDL££S 
BS*S©fcifeSa«BE*««-rs^i:#T*S. bfr 
*u ^'Vf>^?Ql, Q2 0*>MIBt«U<U 
Tl^*fr£s -Y L 1 iiZJ^^VitC 1 hfrbU 

^Ql, Q2£;W^>^b*:£:§ic. «SmE«lt 

*«E*jt«fl?jfi< bTSiffi&KWEcD^^fB^-f 
t*5^T»m*iD LtiffliD-ramff **^t±##i4-s 

afeBrtfcHWC**. 
[0 0 4 2] (* 3 CD*H©JBJB) *»BfBJBtts 11 5 
ICSVJ-J:?^ K2 0llffi£D^JB®«JA^&SS£Ru« 

X-f y^>^S8?Q4#*>£ft5fc:3>^>1*-CE 2 
©ra*BBtt*£«fi»ttffilcfc **Wfc»fMii8 2 cd 
JOfi©JBJBi:|qI«-efeoTs ftm*7DL©#j£*TJfflB£ 
(4 * -f * ^ > Q 4 ^ > ^ * £ o 13 ®J^1 2 *u 
=j>^>itCE 2©iiSlE#^0 Vic^SCDlc^ru 

l©Ul*«Efc:«K«U<«t*. -^St). ^>^>^C 
lfiDi^SglcEPliD^ix-S^tiSEtt. JfEfaf^BBl 

i odi*aff(3D«iff 2^(3D i ©statSE^sg^ns - 

[0 0 4 3] b^bT. tt«*TDL6D^*7fflBlC(4 % 
H6 (a) (b) ^-f y^V^SS^Q 

i, "q 2 ttjtttwia^aaaR (»+kHz«±) 

fe. X>f7f>^Q4lii6 (c) ©<to^^>tC 
ffttiSo -^CDgm. zi>7 r >1f CE lc^P^mEVC 
El {411 6 (d) ©«t-5^#E^3 y^^ElH 1 1©U4* 
«Etii{S«b<3&oT^*T8BBit)t»i«<^t)x ^> 
7^>itCE 2(DSS««EVCE 2(4116 (e) CDJ:-5(C 
(5(S0V^)&oT^«'SBBit)tifi<^So 3>^>it 
C lcD^^mEVC 1 i:t U^MlElcit 0 6 
(f) (DXolC 3>r>f CElCiSIEVCEl 

©2»o i kiffls-rsiiat^E^assns^^s am 
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1, Q2£*.-Y ^^>^1-*H«!»tt^>^4'L 1 k 
3>x>itC 1 i:iP6«:S»fiEB(0««HaRftfifilc 
IftSStL*. fc*5. tt«flDL©#jflUT«PIIK:*lr^-CI4 
06 (g) ®i5l:»S*TDLUifSI 1 aiiifctifc 

[0 0 4 4jtt±»«bfc±5t, K«*TDL©#jiMJ 
fflHlfc:£OT^'f y^V^IS^Q 1 , Q2©*>®P E a£ 

*u<rs<«£SJ»bfc#*>*u &m*7DL£ffljQ£ 

:ti3*ffi«E*itt««Efcfi*£i^t^**>e>. 
D L*&i!>£**©*oi>5fc«E*«t«^£ Ck#T§ 
So Ufrfcs ?-f^>^«fQl, Q2©*>J»fi3*: 
*L<UT^3*»*k -f ><Sr#*L 1 ha>^>itC 1 

«E*it«W*&<TS£fc#-e§. SflE^a y^iB 
1 10[)£±i^mEE^Jt®W{a< LTiSffifcHlHE©^* 
ffl^-f£\ ffig©^ft«E*»S£k#WffiKfcoTJS 

fMx*is»5 m&mm.&jLvmwtm 1 

[0045] (miommcomm) *mmm\*. mi 

izffsTX ai:, fg 2 COHSSCO^SiJC^^ Sj&SIR u left 
*T«t&ffl<D^>:7kbT©ef^TI LSKtfT^'f ? 
^ >^^Q 4 k Sfftfl" I L k©iSfl|[e]B*^¥«^K 
kbTi£tt£&<ST-$)£o Lfc^t, fiSMTlLlia 

ztizKZo *k #*8Kfc8gtt* 2 (Dnmmzm k 

*ffllvt^SCk£«fcoT\ »^*7D L ©#jS#TB*fc: 3 

jHfWiL^iSucrraci:^!). ai»*iit*«fflHW 

^MkLTfUffiT^ «««Aiia^^»«*7DLi)S^ 

[ 0 0 4 6] (» 5 (Dmmcomm) ^nmzmt, m s 

izmttZo fc*:U »«TDLCDXWT^fc:tt*J»SBS 
1 3(7)«ag*>T >^^^ L4ttftW&2»J«SB^?>»S 
£-5£U ttm*7DL©*^*7^^tt»JW[5]Kl 3<D« 
S*>f>^JL4 £a>T>VCE 2 k©5SSfr&» 
& *i* J: -5 £ It ^¥&j^K£«e£ LT i^S 
So ^ * L 4«i 2 

[ 0 0 4 7] £ L 4 CD 2 #*R^©S&|g«;E 

(is 4 r -fd--KD2fc:«tD**K***tT3>7 f >1tC 
21CJ: ftTWSnft.-^V^V* C 2 0»^tim5i 
R2k^iW*-KZD 1 k#iI?iJ@B#lf^£ 
*U yx^y-f tf-KZD 1 «CJ*3>7 s >1tC3ibs^.j 



[n]m3^0lgl:^l)o av^vitc 2 {Cct 

mEfb^tU ^ 7 7 i: >r >it C 3 ^ 

ilbTSIfflHElBl 3£«l££tl£4)-£&So ^ 
H D 2 ©* V - K fc* V H * Kilga U * 
— KD3#RB-6*VC*5?K C©^>T F D 3 ©7^ 
-m&KR3£^LT3>^>1tCE 1, CE2(Dg 

Etfffit/tR 3 S3 iV^-f K D 3 Sii LT*M^^ 
ttT=i>7 r >itC2^J: t>¥i#2*iSo Ufc^oTx 

C E 2 ©iSMMttEfc -f >*~* * L 4 CD 2 
CD8SSBEi:lRl«t:. ^xt^t-HZD lT^iE 
fb3*U fH»!3Bl 3fctfclS£ftSCk£fc3o 

[0 0 4 8] hC^>T\ »«*TDL©^»*7Rf«C«. ttLM 
*TDLl:«*4ftj&tSfc»l:»Ef37^IalBl 1* 

tt«tt*&U2««E#£irCffl»[aBl 3©«K*» 

T**»fttcSG«E*3-t!-sk^ ^^r^»?Qi, 

BBS^kVlry hk*g«rsaj*Sfck£»:*:fcm 
EtfHtfJD^iiSCLkfcfc &\ M^CioT** 
#fi<fc^fctK *^WE**{b**fc!>*Sfci^ia 

1 2T-©«*iH*tf(l>fc<fcS*^ WE^ayXElB 
1 l©ffi*ttE©a«±»4B6±-rsfctt>t:. fffi^s 

19. »«*7DL©|^*7Ktctt. SEfa^^lsIBl 1 

1 ©Brff ±*t»i-f >^'^> ^L4©2 ftfgtlES 

EB 1 3 ^®«aitt»*ST & ^ < S • 
[0 0 4 9] ^^T% **ifiJf^Tttx ^>r>UCE 

2 LT^JPSB 1 3 ld««*ttjl&-r 
^tTl^SCDT•$)^T. ^>*"^^L4(D2Jfc#JB©Blje 
mE^fiT-rsil^-f ^--HD 2&*7\CtZZ>&. ^ > 
r>tCE2^^t-KD3 4 it LTSOTtHlB 1 3 

ibi i#n^wt:iw*-raa^TftoTtiW»iaBi 

3 icmag *s^^:«t&-r s - h ^t* § s 0 

[0 0 5 0] ^1C5T% *Sm*7DLCD^^7^P^^^^ 
T±MC0ct9^#E^3^^lHlBl ltfin&totztbftT 
S J: -5 task. 3>7 ? >itCE 2^e»»JP(HlBl 3 Id 
HSJtt^nS-tP^ 3>r>tCE 2cDT§g^^;i/ 

=3 >-^>itCE 2cD^mE^r3>7 f >1tCE l(3D(aSiS 
«EJ;HfiTncfcl:tt5o f UT, S2©^1© 
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[0 0 5 1] *IU[0BjB©SSS©iftJE* H 9 fcSVT. » 
««TDL©#'jiSi«r«IBlCtt. 19 (a) (b) fcSVJ-J: 

(RtkHzKl) T^>fflF^^l : l£tta<fcd£35 
kSS^-f Q 1, Q2£;*7tc{£oJ$PEg££ 

bh**;i iitioT. -f w<-*isi»i 2tnftnictt 

[e)E§ 1 lfiD7^f y^>^*^Q3*H«£l&frr £o * 

EVccl4!9 (g) ©J:5fc:ta:«— SfcfctK *-f * 

L 4 3^^=3 >x>*C 2 tJ-^^^itfetfjr^ 
>^>ntCE 2^^>zi>^>-tfC 2 l:^n^> 0 
[0052] -3* 0, ^ y^V^SS^QSas^fcft 
fctl/r^aJHPJfct^ 19 (d) IZXoIZ. Z3>^>it 
CE 2©PMII«flEVCE 2li»^KHttTU ^-fvf> 

>itCE 2 0i*tEVCE 2lili^-^l:§fctii)0 

JE V C E 2 fcMfc* £ftT LT^*T«8PJ<t ?) < & Z>o 
Ztitm^lz^ rj>x>1tCE lco^mE«ix 19 
(c) ©i-5lc:«S^^±»L/T^*TS8HI«t?)4iS5<^ 
£ 0 o£t> s =3>^>itC l^^mfiEVC 1 tC^U5 
SMEl:li> 19 (e) (D&olZ, n>^>1tCEl 
©liSlEVCE 1 h^>r>1tCE 2CPSSIEVC 

E2t©ii©2^©ifc:*sa-rs(it)3& s ^^s^?)x a 
qi, Q2*x* v7>#*zmfem*'<>y&*Li 

iil9 (f) ©i-5^»«*TDL«ctt«atI 1 aliSftft 

*fc* jiSUffUBBItlMf-rtUi. x^^f>^?Q3^ 

>itCEl, CE2©«*tEtilJff«l/<a5. 
[0 0 5 3] W±KBibfcJ:5«C, SttTDLW^W 



*b<rsJ:-5lcSJfflb&#S>*K j»«*TDL£fiPi)l]£ 

*n ^^>^?Q1, q 2<D*>mr$$:mis< b 

TU£fr*>. ^ L 1 h3>^>1tC 1 iifr&fc 

^qi, Q2**>r ^^ifckgt, ^simE^tt 

^Ci:«l5o i*««TDLO^iS*T»3Pa 

Jft«TDLJca*;^«E* s BillD*ixSC.fc^ctS 

Ck^ttS. fiaxT. a«ffDL©^*TfflPJlC*5lN 
TM9PIDB1 3 j»*JlHHIfc:*J 
tvtfHfBISHl 3fc:««S:«*&-rs(51Bt:»UT»KR 
3 h^^-KD 3 i:*«-fiD-r5^»©«5#3Qi«J5ET-^ 

[0 0 5 4] ±KEbfe*HSfiJBSIt:*5V>Tx => > 

f^>1tCE lCDiSSWSJEVCE 1 >^ C E 2 © 
i^ig»EVCE 2 «t5*?SE<«:«J:dJc*J5RUfc«** 
bfc#* 3>f>itCE l©i*«EVCE 
ffi<#a£3£«fiRbTfc«U^ ±idibfc»JtJIS 
JBSTCtts &m*7D L©^*TWPatc*5^S^-f yf> 
^Ql, Q2CD^>S8PJ*Wb< ITKWUfc^ 
£*m*7D LO«i6t:i^R«fc«fi«£E**aT€»Ci:3!jST- 

gsttHrt-e*titts i^-i"b**>«iiBtt«b<^<T 
itcEi, ce 2<D-jj(Dm^mi£ftmjD(DZ3>7-'>-y- 

CEl, CE 24: bk&<teZ±olzfflmTn&£^o 

fCEl, CE2^M?^[h3S&1 0fci:*lc;i/-7T5)S&4 
MtS-S^^'^>^Ql, Q2©^->ffiP^ 
$«©^^f->^Ql, Q24t>^^<-T^O 
T-£>6o tt«*TDL©IN^*TfflPaiC*5V>Ts 

2<D*>m®£*)<b&<'tZ><DT-$>tllX, Z2>t>VC 

7f>^Ql, Q2©^>^P^^«3I^i±^>ii^(4 
»*9*§<*f, tt«*TDL©JSttt:K*$ti*»fi 
mECfflDO^Sfl-lC-^VvCtts 3>f>tCEl, C 
E 2©WfiS«ES:7 F >^^>^tc*rsci:Tfit«-rs© 

[0 0 5 5] ^e>lC ftSEBl 0C0«fiRlCO^T*± 
«EbfcS^J6JBffi©«JffitlS^*n5*©T-i4^<. ti 
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aEJBl 0©®f£££MLfcfc©T-&oTs *>f^> 
^Ql, Q 2 ©g«^J:-f >^^* L 1 
BfcM >y?*L 5*» AU SJtRl^tWDLh 
-f ><sr**L 1 i:©iS?yiHlB8t:zi>7 s >1tC 5£3£?(|g. 

5 t&Xj V?->ym*Ql > Q 2 ©-££*>;* 7 2 
i* S C £ iz X D £. b a ft £ "T 3 o — 7; 7 

+ kHz ©ia»ift«EE* BJUD-rS i:#»*fll3Bft#4 b 
TatttiWSSt^^fc^ gH©g-&£fc!:jK«*7 

* L 1 h^Vr^itC 1 fcfrfefcS*«ls]»©«fiJS« 

RW3E©»«Bre*-f vT-yrm^Q 1 , Q2^^^ 

So 

[0 0 5 6] 

[SBE©**] BlXJfl 1 ©^B£l£. jKX«S©iaoJBB£ 

s«c*nfc* i *5cti>-!g 2 ©*>r y^>^*?©i«juiHi 

2©33>7*>tr©fi?!JlH]»*:, gll©^ ><^*£!g3 

©IJ>^>it^©iS?y[E]£§#g§ l££t>*|g2©;W ^ 

^^©SHKjSfcJS 1 *5«tTJ c «2©n>7 s >-9-©g3K 
j£h©P^cf?A£*iJI 3 ©3 >it©W«HtcBiEi* 
l^^g^tife^Mh, <i>fc< fc*i6E»m*7© 
*jiMTWIBt:*l*5<fcV)B2©x-f .y^yaSTftSES 
tc;*>tf7 2l*£S]ffliIs]»i:. d>fc< fc*SE;tt«*7© 
#jS*7fflBfc:JB 1 V» 2 ©3 V^v^CDiBJBmEE* 

*7®^*7»3BB^*5V^TI6 1 *5J:V» 2<DZ<f y^>? 

TS«E£(I t> ^ct^:ii«§> i§EKm*7tcEP 

so -r s ^t&mE * ?k«>t ssEa«*7©j&»tt * s «> s c 

h#T'#So 

[0 0 5 7] m&JH 2 ©9MBtiU ifi««aS©ff64BB£& 
«<*tifc» 1 & 2 ©7-f ^^^^SR^Oii^JlHlK 

KKmmnmomwn&mmztiitto 1 #«j:tj* 2 

©3>^>it©iI?!j[E]S§£:x miO-OPt 9 tm3<D 

Z3 >y t >y-£.<Dm&m$&&wz 1 *5<tifss 2 ©;w 
vm+oxm&tm 1 *s .tv jb 2 ©-* >7 ff >*©»«ja 

tt&mwtzntinffitEi&t, £*se»«*j©# 
&*mrsizm 1 ©^ * hig 3 ©^ >^>it h©* 



©#j&*7»iBC& 1 *5 J: 2 ©3 >f>*Offii81BE 

tsft&t4wwat*«isfe©tft&, iSE& 

^»^®^>»iB**Sfc:a^e>ii--rfc:S5E»«*7fc:B3 
^finrs^ftmE^i^feTiSEMm^7©^i!?^^i§«)S 
[0058] m&m3 commit, a&mi & iz\*m&m 

2©«Wt*V>T. Buffi^SS^fStfs Sl©3>f> 

it fc* 2 ©3 >r>^i:©-S©WiE^^i:t^ * 
©T-**K SSEiaW:7fc:SiJ0"rs«E©ti 5 *fJ««* 
fczTS^fcjPqJiEfcfclK £EMm*7©$SIM$#iS < 

So 

[0 0 5 9] H*414©»!I§H\ §S*S 1 
2©58lJBtc*jMT, IWM^MB^BW* . gl©3>^> 
it h!g 2 ©3 >^>itfc©— *©ifiaB«E*SiisEftES 
m*7© * jStfJ 88 P^ £ *5 S Hf P^ ©Mil C^oT^Itll 
WtStOT-fe!), *E»«*It:BJ»l-r5«EtRrB 
^5ii;:#oTit:*£i*Sfr*>. i6E£fcm*7Ka*&* b 
b*£-§-*Sc:i:#fc^o 

[0 0 6 0] H*JS 5 ©«g8«4 N lt*JS 1 LfflI#Ja 
4©»iB£*5Vvt\ huIBSMBIeISS* 5 * JRl*5«tr«B2© 

i2©D v^iti:©? •&P6i|i«E#*w*'5 ^fulfill 

sbK<-rs«j:a^9J»-rst)©^fet)x c©*^^«fco 

T?8£Ett«»©*jiMTWBt*V^T*E»«W«c:a3j»r 
StE©S!?«t<tl)^h«^ i6Efifc^*7©^ 
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